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@ Roller mechanism for roller blinds. 

@ An improved winding apparatus for a roller 
blind is disclosed. The winding apparatus in- 
cludes a clutch mechanism provided between 
the winding roller (2) and the cord pulley (3) for 
transmitting rotation of the pulley (3) to rotation 
of the winding roller (2). The clutch mechanism 
is arranged to prevent the urging mechanism 
from rotating the winding roller (2) when the 
cord is not handled. It also allows the pulley (3) 
to rotate a predetermined angle in a screen 
lifting direction when the cord is operated to lift 
the screen (5). At this point, the urging mechan- 
ism is permitted to rotate the winding roller (2) 
in the screen lifting direction. Additionally, 
when the pulley is rotated by the cord in a 
screen lowering direction the pulley (3) is first 
allowed to rotate freely for a predetermined 
angle. Thereafter, the screen lowering motion 
of the cord (4) is transmitted through said pulley 
(3) to said winding roller to lower the screen. 
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This invention relates to a roller mechanism for 
raising and lowering the screen of a roller blind. 

One conventional winding apparatus for roller 
blinds is shown in Fig. 5. In this type of apparatus, a 
winding roller 52 is rotatably supported at both ends 
by a support bracket 51. A blind screen 55 is fixed to 
the winding roller 52. A pulley 53 is provided at one 
end of the winding roller 52, and is rotatably driven 
integrally with the winding roller 52 by an endless cord 
to lift and lower the screen 55. When the cord 54 is not 
operated, the screen 55 is held at a predetermined 
position by a device (not shown) for preventing the 
lowering of the screen 55 due to the dead weight 
thereof. Japanese Unexamined published Utility 
Model No. 63-106894 discloses a screen winding 
apparatus substantially similar to the apparatus des- 
cribed above. 

Conventional winding apparatuses such as the 
one described above require a continuous pulling 
action on the cord 54 in order to rotate the winding rol- 
ler to lift or lower the screen. This requirement makes 
the lifting and lowering operations relatively compli- 
cated. 

In order to overcome the above disadvantage, an 
object of this invention is to provide a screen winding 
apparatus for a roller blind, in which the screen can be 
automatically lifted by a simply slightly pulling the cord 
in a lowering direction. 

To achieve the foregoing and other objects and in 
accordance with the purpose of the present invention, 
a winding apparatus is provided for use in a roller 
blind. The roller blind includes a support bracket and 
a winding roller rotatably supported by said support 
bracket. The winding roller has an internal bore. A 
screen is attached to said winding roller such that it 
may be wound about and unwound from the roller in 
accordance with rotation of said winding roller. A pul- 
ley is rotatably installed on said support bracket and 
has a cord looped thereabout to permit rotation of the 
pulley. An urging mechanism is disposed within the 
internal bore and is operably linked to the winding rol- 
ler for urging the winding roller in a screen winding 
direction. 

A clutch mechanism is provided between the 
winding roller and the pulley for transmitting rotation 
of the pulley to rotation of the winding roller. The 
clutch mechanism is arranged to prevent the urging 
mechanism from rotating the winding roller when the 
cord is not handled. The clutch mechanism also 
allows the pulley to rotate a predetermined angle in a 
screen lifting direction when the cord is operated to lift 
the screen. At this point, the urging mechanism is per- 
mitted to rotate the winding roller in the screen lifting 
direction. Additionally, when the pulley is rotated by 
the cord in a screen lowering direction the pulley is 
first allowed to rotate freely for a predetermined angle. 
Thereafter, the screen lowering motion of the cord is 
transmitted through said pulley to said winding roller 



to lower the screen. 

The features of the present Invention that are 
believed to be novel are set forth with particularity in 
the appended claims. The invention, together with the 
5 objects and advantages thereof, may best be under- 
stood by reference to the following description of the 
presently preferred embodiments together with the 
accompanying drawings in which: 

Fig. 1 is a partial cross-sectional view of a first 
10 embodiment of the winding apparatus of the pre- 

sent invention; 

Fig. 2 is an exploded perspective view of the 
clutch in the winding apparatus shown in Fig. 1; 
Fig. 3 is a cross-sectional view along line Ill-Ill of 
is Fig. 1; 

Fig. 4 is a perspective view of the entire roller 
blind; and 

Fig. 5 is a perspective view of a conventional rol- 
ler blind. 

20 A preferred embodiment of the present invention 

will be described with reference to Figs. 1 to 4. For the 
purpose of the discussion below, the "left" and "right" 
sides are considered the left and right sides as seen 
in the drawings of Figs. 1 ,2 and 4. As shown in Fig. 4, 

25 a tubular winding roller 2 is rotatably supported at both 
ends by a support bracket 1 . In more detail, as shown 
in Fig. 1, a plug 9 projects from a left side portion of 
the bracket 1. The left end of the winding roller 2 is 
supported on the periphery of the plug 9. Similarly, a 

30 spring shaft 1 1 projects from a right side portion of the 
bracket 1. A pulley 3 is rotatably supported at the 
periphery of a base end of the spring shaft 11. The 
right end of the winding roller 2 is relatively rotatably 
supported through a clutch device 10 on the outer 

35 periphery of the pulley 3. 

An endless cord 4 is looped around the pulley 3. 
A screen 5 is attached to the winding roller 2 such that 
it may be wound thereabout. The screen 5 has a 
weight bar 6 at its lower end and a handle 7 at the 

40 center portion of its lower end. 

As shown in Fig. 1, a torsion coil spring 8 is instal- 
led in the interior space of the left end of the winding 
roller 2. The torsion coil spring 8 provides the torque 
necessary to rotate the winding roller 2 when the 

45 screen 5 is lifted. The right end (not shown) of the tor- 
sion coil spring 8 is secured to the inner surface of the 
center portion of the winding roller 2, while the left end 
thereof is secured to the tip portion of the plug 9. 
When the screen is lowered, the winding roller 2 

so is rotated in the direction shown by an arrow A of Fig. 
3. That is, in a counterclockwise direction in the draw- 
ing. In contrast, when the screen is lifted, the winding 
roller 2 rotates is the direction of arrow B in Figure 3. 
When the screen is lowered, an urging force accumu- 

55 lates within the torsion coil spring 8. Similarly, when 
the screen is raised the accumulated urging force is 
released. 

The construction of the clutch device 10 will be 
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described next As shown in Fig. 1, a cylindrical 
sleeve 14 is relatively rotatably supported at the right 
end thereof around the outer periphery of the pulley 
3. The sleeve 1 4 is positioned within the winding roller 
2 and journaled about the spring shaft 11. The right 5 
end of the sleeve 1 4 is secured to the right end of the 
winding roller 2, while the left end of the sleeve 14 is 
coupled to a well-known governor 27 which frictionally 
engages the inner surface of the winding roller 2. The 
governor 27 is arranged to frictionally damp the rotary 10 
motion of the winding roller 2. A suitable governor 
design is set forth in Japanese Unexamined 
published (Laid-Open) patent Application No. 63- 
171988, which is incorporated herein by reference. 

As seen in Figure 2, the shaft 11 is divided into 15 
three stepped portions having sequentially narrower 
diameters are from the base end to the tip end. That 
is, the shaft 11 includes an outer shaft portion 16, an 
intermediate shaft portion 17 and an inner shaft por- 
tion 18 with the outer shaft portion 16 having the 20 
largest diameter and the inner shaft portion 1 8 having 
the smallest diameter. The pulley 3, a first clutch drum 
1 2 and a second clutch drum 1 3 are respectively rotat- 
ably journaled around the respective shaft portions 
16, 17 and 18. 25 

The second clutch drum 13 includes a hexagonal 
connecting nut 13a. The sleeve 14 includes an inter- 
mediate support wall having a hexagonal recess 15 
therein that closely receives the connecting nut 1 3a. 
Thus, the clutch sleeve 14 is integrally rotatable with 30 
the second clutch drum 1 3 with the axis of shaft 1 1 
being located at its rotational center. 

As shown in Fig. 2, the first clutch drum 12 
includes cylindrical portions 12a and 12b whose outer 
diameters are equal to the diameter of the inter- 35 
mediate shaft portion 17. A flange 19 is formed at an 
intermediate portion of the first clutch drum 12, and a 
pair of wings 19a and 19b are symmetrically formed 
with respect to the central axis of the clutch drum 12 
in such a manner as to radially project from the flange 40 
19. 

A brake spring 20, which extends from the flange 
1 9 to the outer shaft portion 1 6 of shaft 1 1 , is journaled 
about the outer peripheries of the intermediate shaft 
portion 1 7 and the clutch drum's outer cylindrical por- 45 
tion 12a. One end of the spring 20 is anchored in the 
intermediate shaft portion 17. 

When a torque is applied to the first clutch drum 
12 to move the screen 5 in the lowering direction A, 
the brake spring 20 is loosened to reduce frictional for- so 
ces between the brake spring 20 and the first dutch 
drum 12 as well as between the brake spring 20 and 
the intermediate shaft portion 1 7. Thus, the first clutch 
drum 12 is permitted to rotate. On the other hand, 
when a torque is applied to the first clutch drum 12 to 55 
move the screen in the lifting direction B, the brake 
spring 20 is tightly wrapped around the first clutch 
drum 12 and the intermediate shaft portion 17. This 



increases the frictional forces between the spring 20 
and the first clutch drum 12 and between the spring 

20 and the intermediate shaft portion 17. In this con- 
dition, rotational movement of the first clutch drum 12 
is prevented. 

A clutch arm 21 is pivotal ly supported by the wing 
19a of first dutch drum 12. More specifically, a pin 21a 
positioned at an intermediate portion of a dutch arm 

21 pivotally engages the underside of wing 19a. The 
clutch arm 21 has a disk-shaped engaging portion 22 
at the base end thereof, and with a hole 24 at the tip 
portion thereof. The dutch arm 21 is secured to only 
the wing 19a, and is not secured to the wing 19b. The 
wing 19b is used only in cases where it is desirable 
to reverse the lifting and lowering operations of the rol- 
ler blind. 

The pulley 3 has a pair of legs 25 that project ax'h 
ally towards the center of the roller. The legs 25 are 
positioned between the wings 19a and 19b of the 
drum 12. When the pulley 3 is rotated in the screen 
lowering direction A, a first one of the legs 25 comes 
into contact with the wing 19a to apply a torque direc- 
ted in the screen lowering direction A to the first clutch 
drum 12. On the other hand, when the pulley 3 is 
rotated in the screen lifting direction B, the second 
one of the legs 25 pushes the engaging portion 22 of 
the clutch arm 21 to allow the dutch arm 21 to swing 
in a clockwise direction as seen in Fig. 1. 

The second clutch drum 13 indudes a cylindrical 
portion 13b having the same outer diameter as the 
cylindrical portions 12a and 12b. A clutch spring 23, 
which extends from the flange 19 of the first clutch 
drum 12 to the intermediate wall of the clutch sleeve 
14, is journaled about the outer peripheries of the 
cylindrical portion 12a of the dutch drum 12 and the 
cylindrical portion 13b of the dutch drum 13. 

The flange 1 9 has a plurality of notches 26 formed 
about its periphery. A first end 23a of the clutch spring 
23 is secured to one of the notches 26, while the sec- 
ond end 23b of the dutch spring 23 is secured to the 
hole 24 in the dutch arm 21. When the first clutch 
drum 12 is rotated in the screen lowering direction A 
by the pulley 3, the dutch spring 23 is tightly wound 
around the first and second clutch drums 12 and 13 
to increase the frictional forces between the spring 23 
and the first clutch drum 12 and between the spring 
23 and the second clutch drum 13. In this condition, 
the first and second dutch drums 12 and 13 are 
rotated together. On the other hand, when the pulley 
3 is rotated in the screen lifting direction B, the clutch 
arm 21 is swung dockwise as shown in Fig. 1 and the 
clutch spring 23 is loosened to reduce the frictional 
forces between the spring 23 and the second dutch 
drum 13. In this condition the second clutch drum 13 
is permitted to rotate free in the internal bore formed 
by the coil spring 23. 

The lifting and lowering operations of the roller 
blind constructed as set forth above will be described 
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next. When the screen 5 of the roller blind is to be low- 
ered, the pulley 3 is rotated in the screen lowering 
direction A by hand operating the cord 4. As the pulley 
3 rotates over a predetermined angle, the leg 25 
which is located at the lower position is rotated clock- 5 
wise as shown by a chain line of Fig. 3, and comes into 
contact with the wing 19a of the first clutch drum 12, 
thereby supplying the first dutch drum 1 2 with the tor- 
que directed in the clockwise direction. 

The rotation of the first clutch drum 12 in the 10 
clockwise direction causes the brake spring 20 to be 
loosened, and the friction force between the first 
clutch drum 12 and the brake spring 20 is reduced. On 
the other hand, the clutch spring 23 remains tightly- 
coiled or wound around the first and second clutch 15 
drums 12 and 13. Accordingly, the torque of the first 
clutch drum 12 is transmitted through the clutch spring 
23, the second clutch drum 13 and the clutch sleeve 
14 to the winding roller 2, so that the winding roller 2 
is rotated in the screen lowering direction A and the 20 
screen is lowered. In addition, the torque is also 
accumulated as an urging force in the torsion coil 
spring 8. 

When the user releases the cord 4 after the 
screen 5 has been lowered to a selected position, the 25 
winding roller 2 is rotatively urged in the screen lifting 
direction B by the urging force accumulated in the tor- 
sion coil spring 8. The torque of the winding roller 2 
due to the urging force of the torsion coil spring 8 is 
transmitted through the clutch sleeve 1 4 to the second 30 
clutch drum 13. As a result, the clutch spring 23 is 
more tightly wound around the first and second clutch 
dnjms 12 and 13, and thus the frictional forces be- 
tween the spring 23 and the first clutch drum 12 and 
between the spring 23 and the second clutch drum 1 3 35 
are increased. The increase of the frictional force 
enables the torque supplied to the second clutch drum 
13 to be transmitted to the first clutch drum 12. 

The torque supplied to the first clutch drum 12 
serves to strengthen a tightly-wound action of the 40 
brake spring 20, thereby increasing the frictional for- 
ces between the brake spring 20 and the first clutch 
drum 12 and between the brake spring 20 and the 
shaft 1 1 , so that the rotation of the first clutch drum 19 
is stopped. Therefore, undesired continuous rotation 45 
of the winding roller 2 is prevented, and the screen 5 
remains stable at the selected position. 

When the screen 5 is lifted, the pulley 3 is slightly 
rotated in the opposite direction by operation of the 
cord 4. That is, in the screen lifting direction B as 50 
shown in Fig. 3. The rotation of the pulley 3, rotates 
the leg 25 located at the upper position as shown in 
Fig. 3 counterclockwise and pushes the engaging por- 
tion 22 of the clutch arm 21, so that the clutch arm 21 
is swung in a clockwise direction as shown in Fig. 1. 55 
This loosens the clutch spring 23 which causes the 
frictional force between the clutch spring 23 and the 
second clutch drum 1 3 to be reduced. Thus, power 



transmission between the first and second clutch 
drums 12, 13 are cut off. That is, the second clutch 
drum 13 is freely rotatable relatively to the clutch 
spring 23. 

Consequently, the winding roller 2 is rotated in 
the screen lifting direction B by the urging force of the 
torsion coil spring 8 and the screen 5 is lifted. Continu- 
ous rotation of the winding roller 2 and thus continu- 
ous lifting of the screen 5 can be carried out by 
continuing to pult the cord 4 in the screen lifting direc- 
tion B to keep the clutch spring 23 loose. In this case, 
the rotational speed of the winding roller 2 is kept 
below a predetermined speed by the action of the gov- 
ernor 27. When the screen 5 is lifted to a predeter- 
mined position, the cord 4 is released and the clutch 
spring 23 is tightly wound around the second clutch 
drum 23, so that the clutch ami 21 is returned to an 
initial position. Simultaneously the lifting operation of 
the screen 5 is stopped. 

In a case where the screen 5 is lowered by the 
handle 7 of the weight bar 6, the torque acting on the 
winding roller 2 through the screen 5 is transmitted 
through the clutch sleeve 14 to the second clutch 
drum 13, and serves to reduce the frictional force be- 
tween the second clutch drum 13 and the clutch 
spring 23. Therefore, the screen may be lowered by 
using the handle 7. In this case, the rotation of the 
winding roller 2 is not transmitted to the pulley 3. 

As described above, when the cord is pulled 
slightly in the direction opposite to that required to 
lower the screen, the winding roller 2 is easily rotated 
to lift the screen to the predetermined position. In 
addition, the screen lowering operation can be carried 
out by the operation of the cord or handle 7. Accord- 
ingly, the lifting and lowering operation of the screen 
5 according to this invention is very simple. 



Claims 

1. A winding apparatus for use in a roller blind 
including a support bracket, a winding roller rotat- 
ably supported by said support bracket, a screen 
attached to said winding roller such that it may be 
wound about and unwound from the roller in 
accordance with rotation of said winding roller, a 
pulley rotatably installed on said support bracket, 
a cord looped around said pulley for rotating said 
pulley, and urging means operably linked to said 
winding roller for urging said winding roller in a 
screen winding direction, the improvement being 
characterized in that 

said winding roller has an internal bore and 
said urging means is disposed within said internal 
bore of the winding roller; and 

a clutch means is provided between said 
winding roller and said pulley for transmitting rota- 
tion of said pulley to said winding roller, the clutch 
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means being arranged to, 

prevent rotation of said winding roller by 
said urging means when the cord is not handled, 

allow the pulley to rotate a predetermined 
angle in a screen lifting direction when the cord is 5 
operated to lift the screen, wherein after the pulley 
has been rotated said predetermined angle, the 
clutch means permits said urging means to rotate 
the winding roller in the screen lifting direction, 
and w 

allow the pulley to freely rotate a predeter- 
mined angle in a screen lowering direction when 
the cord is operated to lower the screen and 
thereafter transmitting the screen lowering 
motion of the cord through said pulley to said 15 
winding roller to lower the screen. 

The winding apparatus as claimed in claim 1, 
wherein said dutch means includes: 

a shaft that carries said pulley, the shaft 20 
being supported by said support bracket; 

a sleeve which is relatively rotatably sup- 
ported on said pulley and rotatable integrally with 
said winding roller, 

a clutch drum rotatably supported around 25 
said shaft within said sleeve, 

a brake spring, journaled about said clutch 
drum and a first portion of the shaft, for allowing 
rotation of said clutch drum in the screen lifting 
direction when the pulley is rotated in the screen 30 
lowering direction, and for preventing rotation of 
the clutch drum when the pulley is rotated in the 
screen lowering direction; and 

a clutch spring provided between said 
clutch drum and a second portion of said shaft for 35 
allowing power transmission between said clutch 
drum and said sleeve when the pulley is rotated 
in the screen lowering direction, and cutting off 
the power transmission between said clutch drum 
and said sleeve when the pulley is rotated in the 40 
screen lifting direction. 

The winding apparatus as claimed in claim 2, 
further comprising a second drum disposed on 
said shaft in the neighborhood of said clutch 45 
drum, the second drum being rotatable integrally 
with said sleeve, and wherein said clutch spring 
extends between said second drum and said 
clutch drum and is journaled about the outer 
peripheries of said second drum and said clutch so 
drum. 

The winding apparatus as claimed in claim 2, 
wherein said clutch means further includes: 

at least one pair of legs projecting from 55 
said pulley; 

at least one projection provided on an 
outer periphery of said clutch drum and engage- 



able with said legs in accordance with rotation of 
said pulley; and 

a clutch lever rotatably supported by said 
projection and having a first end portion linked 
with said clutch spring and a second end portion 
engageable with said legs, and wherein 

when the cord is not handled, the first end 
portion of said clutch lever acts on said clutch 
spring to permit power transmission between said 
clutch drum and said sleeve, 

when the pulley is rotated in the screen 
lowering direction the rotation of said pulley is 
transmitted through said clutch drum and said 
clutch spring to said sleeve by an engagement 
between said legs and said projection of said 
clutch drum, and 

when the pulley is rotated in the screen lift- 
ing direction the power transmission between 
said pulley and said sleeve is cut off through an 
engagement between said legs and said second 
end portion of said clutch lever and a linkage be- 
tween said second end portion of said clutch lever 
and said clutch spring. 

5. The winding apparatus as claimed in claim 4, 
wherein said clutch drum includes a pair of pro- 
jections, and the projection which supports the 
clutch lever is determined in accordance with a 
handling direction of said cord during screen lift- 
ing and lowering operations. 

6. A winding apparatus for use in a roller blind 
including a support bracket, a winding roller rotat- 
ably supported by said support bracket, a screen 
attached to said winding roller such that it may be 
wound about and unwound from the roller in 
accordance with rotation of said winding roller, a 
pulley rotatably installed on said support bracket, 
a cord looped around said pulley for rotating said 
pulley, and urging means operably linked to said 
winding roller for urging said winding roller in a 
screen winding direction, the improvement being 
characterized in that: 

said winding roller has an internal bore and 
said urging means is disposed within said internal 
bore of the winding roller; 

a shaft that carries said pulley, the shaft 
being supported by said support bracket; 

a sleeve which is relatively rotatably sup- 
ported on said pulley and rotatable integrally with 
said winding roller, 

a clutch drum rotatably supported around 
said shaft within said sleeve, 

a brake spring, journaled about said clutch 
drum and a first portion of the shaft, for allowing 
rotation of said clutch drum in the screen lowering 
direction when the pulley is rotated in the screen 
lowering direction, and for preventing rotation of 
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the dutch drum when the pulley is rotated in the 
screen lifting direction; 

a clutch spring provided between said 
clutch drum and a second portion of said shaft for 
allowing power transmission between said clutch 5 
drum and said sleeve when the pulley is rotated 
in the screen lowering direction, and cutting off 
the power transmission between said clutch drum 
and said sleeve when the pulley is rotated in the 
screen lifting direction; 10 

at least one pair of legs projecting from 
said pulley; 

at least one projection provided on an 
outer periphery of said clutch drum and engage- 
able with said legs in accordance with rotation of 15 
said pulley; and 

a clutch lever rotatably supported by said 
projection and having a first end portion linked 
with said clutch spring and a second end portion 
engageable with said legs, and wherein 20 

when the cord is not handled, the first end 
portion of said clutch lever acts on said clutch 
spring to permit power transmission between said 
clutch drum and said sleeve, 

when the pulley in rotated in the screen 25 
lowering direction the rotation of said pulley is 
transmitted through said clutch drum and said 
clutch spring to said sleeve by an engagement 
between said legs and said projection of said 
clutch drum, and 30 

when the pulley is rotated in the screen lift- 
ing direction the power transmission between 
said pulley and said sleeve is cut off through an 
engagement between said legs and said second 
end portion of said clutch lever and a linkage be- 35 
tween said second end portion of said clutch lever 
and said clutch spring. 
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Fig. 3 




9 



BP 0 481 688 A1 




10 



EP 0 481 688 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 91 30 9360 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate* 
of relevant passages 



Relevant 



CLASSIFICATION OF THE 
APPLICATION (Int. Q.5 ) 



X 
A 
X 

A 
X 
A 
A 
A 



EP-A-0 180 83Z (TOSO KABUSHIKI KAISHA) 

* page 8. line 16 - page 9, line 13; figures * 



US- A- 4 865 109 (SHERMAN) 

* column 5, line 28 - column 7, line 32; figures 



GB-A-238 426 (TUTTY) 
* the whole document * 



EP-A-0 356 403 (M0TTURA SPA) 
US-A-4 424 851 (KOHAYAKAWA) 



1 

2-6 
1 

2-6 
1 

2-6 



E06B9/82 



TECHNICAL FIELDS 
SEARCHED (lot. CL5 ) 



E06B 



The present search report has been drawn up for all dain 



Place of tank 

THE HAGUE 



Dais of o—aMlaaj at lie uan 

29 JANUARY 1992 



KUKIDIS S, 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

V : particularly relevant If combined with another 

document of the sane category 
A : technological background 
O : DOO-WTrtten disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document dted for other reasons 

A : member of the same patent family, corresponding 



11 



